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1888. 
Abbe, (lleveland. 

Treatise on meteorologlm1 apparatus and methods. Ann. Rpt. Chief 
signal Oflcer for 1887, Pt. 2 (App. 46). lvashington. 1888. - . .. . 

Mansses methods ofmeaaurlng evapnration and of the temperature nod rate OF the sanie 
in connection with the hvgrometric conditiona OF the air. Reviews work on vapor pressure 
md latent heat OF vapoiizat.lon by Ivory Apjoho Regnault Dlaisher Kiimtz Wllllner 
b h n ,  Maxwell, Chiatoni, DoyGre, Ango;, Snor$in,  Perndr, and Feirel. Tde observd 
tlons by Fltzgerald and the foriuula derived by hiiu are preseuted in detail. 
Ohabaneix, J. B; , 

M6moire sur 1 evaporation du sol. Bul. met. HBrauit, 1888. 
Continued from is% and 1857. 

@meleg, A. W. 
American Weather. New York. 1888. 8vo. 

Q e n d  diicuasion (p. 45-48) of the varions ~Iar9es of evilprometem. 
Ham, J. 

Beobachtungen iiber Verdunstung in der Kolonie. New South Wales. 

Summarizes the results of observations of evaporation io New South Wales insrIe by H. C. 

Die Bestimmung der Durchschnittetemperatur durch dae Gewicht 

Determines the avemge temperature of the air hy meqsurin the loss in wai ht  through 
e x r a t i o n  oF various Iiqiiids. The malts  agree closely wit& the means of tferniuioeter 

Mo. weather rev., 1888, 

Met. Zeits, 1888, 53323. 

Buasell in 1885. (Wee Symons, 1890.) 

Mitller-Er%iba.oh, W. 
von verdampfter Flusslgkeit. Met. Zeits., 1888, 5:453-9. 

4s 

Depth of evaporation in the United States. 
Ruaeell, T[ homas]. 

16:235-9. 
The evapomtlon Ironi tlie Piche eva orometer was compared with that from a free water 

m r h i n  a small dish both dish and &die being expored in the standard lout red shelter uF 
that date. The depih’ol evaporation recorded by the Piche and the average wind velocity 
at 19 d1Uhnt sta~ionx during June to September 1588 ai- ta1,ulated. Also determines the 
dative ourouuta lost b evaporation froin stati;oary’anil whirliug Pirhe for velncitiw of 
IO, 16, PO, 26, and 30 n i i L  per hour. The ram of evaporation at  SI url Service statims is 
then computed from the means of Ihe tridaily readingr OF the wet-fntlh anal dew-polut For 
the rlod December, lS7, to Jannary, 1885, lnclusive, using tlie B,llowing B,rmul:t (no 
wins8tem is used because of the sheltw exposure): 

.IP.. -k B ( J ~ ~ - P I )  q y  -)* 
In which p.=the vapor pressure for the mean monthly teuiperatuw of the wetliull~ ther- 
mometer, p,z=vapor I J ~ ~ U S U T C  for the iituuthly nleau dew-point. b=mcan Isronietric pr, b- 
IUP A = l 9 6  and B=43 9 He compares these compiited ?slues with those nhservd at 
the &ton’r;terworks bi ‘Fitzgcrald: and by nieiins of tlrrin mu~tructy a diart nllioes o f  

ualannual de th of evaporation at the 11. S. Signal Service rtations for the period July, 
%7, to June, I& 
Bymone, a. J. 

The Camden Square. evaporation experiments. Brit. Raid., 1888, 
(-)I 42-3. 

Tables ol‘evapomtion from the large tank at  l’amdeu Squaiw frotu July, 18W, t, June, 
lW, Ind.isive. 

1889. 
Oempidoglio, R. Osservatorio del. 

Attl r. accad. Lincei, 1889, 5: (4). 
Osservazioni meteorologlche del R. Osservatorio del Cempidoglio. 

The daily emporntiinn in millimeters and the monthly tntnls From Jauuarv to July, 1‘3.39, 
ww variations from 61.33 millitnetera in Fe1Jru:lry to 149.8) milliiucters in 311ly. 
Oarpenter, L. (3. 

Evaporation from tanks placed in the  ground and also from tanks 
floatlng in the water. (310. exp. sta. 2d Ann. Rpt., 1889, p. 49-76. 
Abstract in Eap. sta. rec., 1890, 2:394. 

A table preaeots the monthly evaporallon for the years lRs7-9 at  Furt Collins, Colo., 
from buts 8 by 3 by 3 feet and alno fnni smaller tanks to deteriuine the iulloeuce OF sire 
md material on evaporntiou. The evapvation computed from the F4lowing expression 
dlfand on1 sllghtly fmm the observed amnunt: Evaporation in Inches fur 12 honrs = 
alB8.I ( T - t ~ ( l + 0 . 0 0 5  IO), in which Tis  the vapor preswre at  the temperature oF the water 
surlaoe t thevapnr pressure of the air  sod IO the velocity of the wind 10 miles prr 1:! huury. 
Fora~holedajthef~iriuitla becomes k=0.384 (T--l)(l +O.Iw)Y5 I P ) .  Fitxgerald’s fortnula 
IIquoted: .E(% honrs)=O..WS! (TI/)(! f0.0208 IC). The close agrcenieot of these cnetti- 
denti, denved From iuvestigation~ rarried on under an different circumstances as these 
strengthens conlidaoce in either formula. and iunkes i t  nmbable that the true value of thd 
d c l e n t  Is not far From 0.39 or 0.40. (See Bigelow, 1807.) 
D a d ,  Walter G. 

Ligeros apuntes sobre el cllma de la Repilblica Argentina. Buenos 
Aires. 1889. D. 238-40. 

Tabled of erapontion from water in nun and shade, for the years lrlS6-18S5, incliieive 
WWUI annual averageof 2292.7 olllllluetern io the sun and 1169.6 milliueterr in the shark. 
Cbnwar&tive experiments on cvapnratim from a copper dish, a glaw dish, and a Wild hal- 
race’ gave in the suu 1320.7 milliineterr for the drst.-1088.5 iuillh~ctera For the second. and 
l2it2.h mlllimeters for the last; in the shade 64-93 iuillimetrrs For the first, and 624.1 milli- 
meters lor the last. 
Dmangeon, A. 

Cllmatologie d’Epinal (Vosges). RBsumb gbnbral pour 10 gns, de 
$872 8, 1881, des observatlons m6t6orologiques faites & Epind. 
Epinal. 1884. 2iBme. tirage, 1889. 

This lithogmphd sheet, 10 by 16 inches, presents a table OF monthly and annual mean6 of 
all thr meteorulogicsl eleiuetits inclitrling ob-erv:itlonx with a sychrometsr and a Piche 
nvaponiueter, extracted frnm th; “RPaumG gin6ral detail16 ” puhyished by theanmeauthor. 
The mean monthly mid annual raiufall and vapor pressures at dpinal for the pr iod 187% 
81 are shown In the above table. 

The evaporatiun is here omitted since the table gives no denomination for its figures. 

[ To be continued. ] 

METEOROLOGY IN THE SCHOOLS. 
. 

THE USE OF LANTERN SLIDES. 
Many Weather Bureau officials are finding that more and 

inore of their attention must be devoted to the educational 
calls being macle upon them by the schools and the public 
generally. The writer knows of at least two who have already 
made quite a collection of lantern slides illustrating the leo- 
tures which they are frequently called upon to deliver. Prob- 
ably a larger number have also made such collections. It will, 
therefore, be of interest to all such to read a very suggestive 
and instructive article by Prof. W. H. Hobbs‘ of the Univer- 
sity of Michigan, wherein is described his method of classify- 
ing and storing lantern slides. The method used makes the 
course of lectures the primary base in the classification of the 
collection of slides. The slides are stored in unit boxes of 
japanned tin 34 by 4 inches on the bottom and 8 inches deep, 
divided into front and rear halves by a tin partition. Each 
bos holds sixteen slides in one half, the other half being re- 
served to receive the slides as they are removed from the lan- 
tern; and a box is expected to accommodate the slides illus- 
trating a subdivision of a general topic, indicated by labels 
on the end of the box. Besides the slides these boxes also 
receive properly trimmed cards on which are entered lecture 
data, references to literature, etc., such as pertain to the sub- 
ject of. the slides in the same box; thus the lecturer has ready 
at hand both the illustrations and the references for the sub- 
jects on which he is lecturing. 

TEE WEATHER MAP AND T E E  SCHOOLS. 
California is one of the States in the Union that takes the 

liveliest interst in the study and teaching and application of 
meteorology and climatology. Recent numbers of the Bul- 
letin of the California Physical Geography Club bear witness 
to this interest and its practical expression. The number for 
March, 1909, contains descriptions of the courses at the San 
Rafael and Sen Jose high schools. 

Mr. Percy E. Rowell, the instructor a t  the San Rafael High 
School, has perfected a very effective system of individual 
home observation and study in connection with the regular 
class work in the school. Each student procures a moderately 
accurate but cheap thermometer (price 25.cents) which he ex- 
poses (( on the outside of the house toward the north.” These 
individual thermometers are read daily and reported on, and 
rcmuch interest has been aroused By the voluntary compari- 
sons of weekly averages of temperature, and a little local pride 
has been stimulated in regard to places of greatest heat or 
least heat in winter and summer, respectively.” The well 
equipped school observatory is in charge of a pair of pupils 
each week who make three observations daily, including Sat- 
urday, Sunday, and other holidays, compile the weekly reoord 
and publish a summary in a local newspaper over their own 
names. The whole class follow this work, keeping their reo- 
ords on appropriate forms and rendering duplicates to the 
teacher, who very properly emphasizes the fact that this rou- 
tine work compels the pupil to attend to business, to thidc of 
his work: even when he is not at school and studying. ((It 
humanizes the science and makes it knowledge, not memory.” 

The San Josk High School also has a well equipped labora- 
tory for physical geography. The present instructor, Mise 
Elizabeth McFadden, write$, “Our interest at present, in oom- 
mon with the general public, is in the weather. I constantly 
W. H. Hohbs: The use of lantern vlews with science lectures. The 

Journal of Geography, April, 1909, 7:180-6. 
1 6 4  
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marvel at the universal prejudice with which the weather fore- 
cast is received. We are all keeping an ticcurate record of 
Professor McAdie’s daily forecast for our valley, and ascer- 
taining by direct observation how often he makes mistakes. 
We have found it very interesting mid are all more loyal ~ t p -  
porters of this departmelit of the Govew?iiriit that1 before the e q e r i -  
wetit.”-C. A. j r .  

WEATHE!R BUREAU METEOROLO(3ICBL CHARTS OF 
THE OUBANS. 

In May, 1871, the U. S. Signal Service sent out its first 
circulars addressed to ehipowners and captains, in which 
it was requested that regular and simultaneous (tridaily) 
meteorological observations be maintained on shipboarcl for 
the benefit of commerce and science. Lieut. It. F. Maury, 
U. S. N., had previously collected and plotted the data from 
a large number of ships’ logs for the foundation of his work, 
“The Physical Geography of the Sea,”ancl in 1876 the Secre- 
tary of the Navy ordered simultaneous meteorological observa- 
tions to be made on all naval vessels, this being gradually es- 
tended to the merchant marine. 

For a number of years the U. S. Hydrographic Office of the 
Navy Department has published pilot charts of the North 
Atlantic and North Pacific oceans, showing meteorological 
features based on data collected and prepared in part by that 
office and in part by the U. 5. Weather Bureau; but from 1876 
to 1887, inclusive, the data was furnished by the U. S. Signal 
Service. 

In 1887 the U. 8. Signal Service turned over the collection 
and tabulation of ocean meteorological observations to the Hy- 
drographic O5ce, and that oftice continued, as previously, its 
publication of the means and normals prepared by the U. 8. Sig- 
nal Service, until July 20,1904. I n  that year the Inter-Depart- 
mental Board, appointed by the President, recommended’ 

That all meteorological reports from vessels of war or commerce 
or other sailing craft, now being forwarded direct to the Hydrographic 
Office of the Navy, shall be forwarded direct to the  Weather Bureau, 
and the control uf ocean meteorology be transferred to  the Department 
of Agriculture, which already has ample iaw for doing that  work; 

That the estimates for the support of the Hydrographic Office of the 
Navy, or any other omce of the Navy, for the nest and succeeding fiscal 
years, do not contain any provision for the maklug of ocean forecasts, 
or for the publication of meteorological data, other than such as may be 
needed by the Hydrographer of the Navy for use on the pilot and other 
charts, which data shall be furnlshed by and credited to  the  Weather 
Bureau. 

That it Is the  opinion of this Board that  no meteorological work need 
or should be done by any portion of the Navy for the  purpose of publi- 
cation, or for the making of forecasts or storm warnings; that all such 
duties, being purely civil, should devolve lipon the Weather Bureau of 
the Department of Agriculture in accordance with the organic act creat- 
ing that  Bureau. 

The President approved this recommendation and by exec- 
utive order the collection and tabulation of all meteorological 
data now published on the pilot chart of the Hydrographic 
Office has been prepared and furnished by the U. 8. Weather 
Bureau. 

Immediately on the resumption of this work by the Weather 
Bureau the entire meteorological data, pressure, temperature, 
wind-roses, storm tracks, gale percentages, calms, percentage 
of fog, trade wind limits, and the average conditions of wind 
and weather, for the North Atlantic and North Pacific monthly 
charts, were brought up to January 1, 1908; and this Bureau 
furnished in May, 1909, the first meteorological data for a 
seasonal pilot chart of the South Atlantic Ocean that has ever 
been issued by any Government. 

From 1865 to 1887 the monthly reports received from ves- 
sels distributed over the principal marine highways of the 
globe was only 600, while at the present time, the greater 

See the article Ocean Meteorology.” Monthly Weather Review, 
1904, B9:327. 

- _  - -  

- __ . __ - - ~~ 

interest in this branch of ocean meteorology has increased 
the number to  over 2,000. 

We take pleasure in drawing the attention of all our readers 
to the following notice recently issued by the Chief of the 
Marine Division of the Weather Bureau, relating to a new series 
of meteorological charts for the Atlantic and Pacific oceans.- 
C. -4. j r .  

u. s. DEl’bT.TMEISFT UF ,4OHIC!VLTl~HE, 
\YEATHEX BUI<EAI~, 

MAHINE DIVISION. Wmhingfm, D. C., May 10, 1919. 
NOTIl.’E. 

Beginning with the month of July, 1505, ineteorological charts of the 
North Atlantic and North Pacific oceans monthly, and South Atlantic 
Ocean quarterly, will be issued for distribution to cooperating ship- 
masters and others interested in ocean meteorology. The issue will ln- 
elude a seasonal chart of the South Pacific Ocean, September nest. 

The Bureau receives reports from 2,100 observers on vessels of every 
nationality, and from these reports prepares daily synoptic charts of the 
meteorological data, being thus  enabled t o  plot the  meteorological condi- 
tions prevailing over the oceans froni day to  day for the purpose of 
tracing storm tracks, percentage of fog, prevailing direction of wind, 
trade wind limits, pressure, and temperature. 

There will be no charge Cor these charts. Some of them will be mailed 
direct from the Central Office to  observers and captains on vessels, and 
othem will be sent to  Aniericrtn consuls and to  branch Weather Bureau 
statlons named on the list in form 1201-Marine. for distribution tc, such 
observers and captains as may not receive a copy from this oftlce. 

The Chief of the Weather Bureau would be pleased to  receive from 
each captain or observer, on the inclosed card, a permanent address, 
preferably an address in’ the United States, to which the charts should 
be mailed each month. 

The American representatives at the various ports are requested to  
kindly inforni the Bureau as to  the number of charts of each ocean that 
should he sent them for distribution to vessels touching a t  their ports. 

It is the desire of the Chief of the Weather Bureau to popularize the 
charts and iuake them of beneflt in a meteorological sense to  those using 
them. With that  end in view, any suggestion looking to their improre- 
ment will be appreciated, 

Very respectfully, H E N ~ Y  L. HEIRHELL, 
C’hief of DirqiRion. 

-- . .. . . . - 

THE CUTHBERT, GA., TORNADO. 
By C.  F. WIN HERRMANN, Section Dircctor. Dated Atlanth Ga., Marrli2-1, 1909. 

The storm that did so much damage at Cuthbert, Randolph 
County, Ga., on the evening of March 9, 1909, seems to 
have been a veritable tornado. However, the night was so 
dark, with rain and wind, and the time of its passage so short 
thatthe funnel-shaped cloud was probably not actually observed 
by anyone. The storm was apparently not one of a group, 
but an isolated phenomenon formed under unusual couclitions, 
though the center of the main barometric depression lay north 
of Chicago, Ill. 

On the morning of March 9 a baronietric depression of con- 
siderable depth was central near St. Louis, Mo., where the 7 
a. m., central time, pressure was 39.34 inches. There was a 
peculiar trough or prolongation of low pressure that extended 
down the Mississippi Valley, or rather just east of the river, 
to New Orleans, La., where the pressure was 29.68 inches with 
southeast winds and a temperature of 7 2 O .  Meridian, Miss., 
reported a pressure of 29.66 inches and a temperature of 68O, 
while Vicksburg, Miss., just across the State had 29.72 inches, 
with a temperature of 50°, indicating sharp contrasts in tem- 
perature on each side of the trough of low barometer. At 7 
p. 111. the center of the depression had moved north of Chicago, 
Ill.; the trough of the low still extendedsouth to the coast of 
the Gulf of Mexico, but had advanced to eastern Alabama. At 
7 p. m. the temperature was 70’ at Thomasville, Ga., with 
south winds, 62O at Atlanta, Ga., with southwest winds, but 
the wind had already shifted to west at Mobile and Nont- 
gomery, Ala., and the weather was clear a t  New Orleans, La., 
and Vicksburg, Miss. Thus the tornado occurred at  the 
moment the trough of low pressure passed Cuthbert, Ga., and 
not in the southeast quadrant of the storm. 

The track was not very long. It seems to have commenced 


